[Characteristics of gene structure in facioscapulohumeral muscular dystrophy-related 4q35 subtelomere and genotype-phenotype correlation in Chinese Han population].
To investigate the characteristics of gene structure in facioscapulohumeral muscular dystrophy (FSHD)-related 4q35 subtelomere, to analyze the distribution of 2 alleles (4qA and 4qB) distal to D4Z4 of this locus, and to further elucidate the genotype-phenotype correlation in Chinese Han FSHD patients. Peripheral blood samples were collected from 52 unrelated families including 62 FSHD-affected and 57 unaffected members. Genomic DNA was extracted from the lymphocytes according to the specific procedure designed to minimize DNA shearing, then digested with EcoRI or HindIII, or double digested with EcoRI and BlnI. The cleaved DNA was separated by pulsed field electrophoresis (PFGE) and Southern blotting with the probes p13E-11, 4qA, and 4qB. The size of FSHD-causing 4qA allele and its distribution was analyzed by "curve fitting". Then the characteristics of translocation and mosaicism, the frequencies of two allelic variants of chromosome 4q and their genotypes were calculated to analyze the genotype-phenotype correlation. It was found that 69 patients carried a short chromosome 4-type allele of 4qA origin with the length 10-38 kb. The mean length of these pathogenic EcoRI/4qA arrays was 20 kb+/-7 kb, without significant difference between the sporadic cases and familial cases (t=1.413, P>0.05). Three different translocation types were observed with a translocation rate of 14.49%. The rate of 4q-->10q translocation was 13.04%, significantly higher than that of 10q-->4q translocation (1.45%, chi2=6.900, P<0.05). Somatic mosaicism was detected in a male sporadic case and a female asymptomatic familial case. In 57 cases with standard configuration distribution, the frequency of 4qA/4qB heterozygote was 61.40%, significantly higher than that of 4qA/4qA homozygote (38.60%, (chi2=5.930, P<0.05). There were not significant differences in the repeat size distributions and assessment of clinical severity between the sporadic and familial cases (t=-0.039, P>0.05; H=0.693, P>0.05). About 95% of Chinese FSHD patients carry a pathogenic 4-type allele of 4qA origin less than 30 kb long. The frequent translocations between chromosome 4q and 10q may play an essential role for FSHD mechanism. The frequency of 4qA/4qB heterozygote is significantly higher than that of 4qA/4qA homozygote, while the allelic variant genotypes do not contribute to modify FSHD manifestations.